13 and the patient was discharged on day 19. From 2013 to 2015, the ascites became refractory to high doses of diuretics (furosemide 80 mg a day, spironolactone 150 mg a day), required repeat paracentesis of 7 liters every 10 days, resulting in several acute kidney injury, and finaly a recurrence of the umbilical hernia. A transjugular intrahepatic portosystemic shunt (TIPS) had been considered, but was contraindicated, due to pulmonary arterial hypertension. On June 2015, a decision was made to combine implantation of a rechargeable alfapump in the abdominal wall to automatically transport the refractory ascites to the bladder. Surgical repair of the umbilical hernia was performed by placement of an intraperitoneal mesh without a peritoneal drain, during the same operation ( Figure 1 ). Diuretics were discontinued. The alfapump was immediately activated, and the patient was out of bed on day 2, and after education on self-management of the alfapump, he was discharged on day 5. The alfapump daily target flow was gradually increased.
After 20 months follow up, the pump transported 520 liters of ascites (average of 0.951 liter per day) (Table 1, Figure 2 ). Hepatic function improved with a decrease in the MELD score, partly due to better renal function. With respect to quality of life, the patient had resumed physical activity the week after discharge with a daily 12-kilometer walk. The EQ-5D utility index and health state scores improved. The muscle circumferences of the triceps and quadriceps gradually increased. There was no acute kidney injury, infectious episodes, pump dislocation, poor urinary tolerance, and no recurrence of hernia. There were six periods of alfapump malfunction, at days 109 to 120, days 145 to 154, days 205 to 213, days 227 to 243, days 259 to 276, and days 370 to 380 relating to obstruction of the peritoneal catheter by the omentum, represented 12.9% of the total time. The first, third and fourth episodes was self-limiting. During the second episode, the catheter and pump were exchanged on day 154, due to obstruction by the omentum. During fifth episode, the peritoneal catheter was exchanged, due to omentum obstruction. Again, pump was exchanged during the sixth episode due to obstruction by omemtum ( Figure 1 ). Three paracentesis were performed during follow up, at second, fifth and sixth periods of malfunction. At the time of the writing of this case report, the patient was doing well after 20 months. 
Patient 2
A 62-year-old man (BMI 27.4) had Child-Pugh B (8) alcoholic cirrhosis, since 2008. There were no esophageal varices. He had moderate ascites, treated with diuretics and saltfree diet. In 2013, the ascites became refractory requiring repeat paracentesis of 9 liters every three weeks. The diuretics were lowered due to hypotension. The patient developed a painful umbilical hernia measuring 4 cm with skin ulceration. In the same operation, an alfapump was implanted and the umbilical hernia was repaired with omphalectomy and placement of a bioprosthesis, without peritoneal drain. The patient was out of bed on day 2. Diuretics were discontinued. The patient received education for self-management of the pump and then left the hospital on day 5. The alfapump daily target flow was gradually increase.
In 20 months follow up, the pump transported 435 liters of ascites (average of 0.775 liters per day) (Table 1, Figure 3) . No paracentesis and no infusion of albumin were performed, and no ascites was detectable on ultrasound. The MELD score and renal function were stable, without infectious episodes, pump dislocation, poor urinary tolerance, or recurrence of hernia. Regarding quality of life, the utility index and health state scores improved. The muscle circumferences gradually increased. Pump malfunction occured between day 21 to day 34 (2.3% of the total time), possibly related to obstruction by the omentum. This only one single episode was self-limiting. This patient hadn't need pump or catheter exchange during all follow up. At the time of the writing of this case report, the patient was doing well after 20 months.
Discussion
In cirrhotic patients with refractory ascites and abdominal hernia symptoms such as pain, skin ulceration, or episodes of hernia strangulation, surgical repair is a challenge. The standardized mortality rate after surgery for an umbilical hernia is higher in patients with cirrhosis than without Ascites transported by Alfapump (3.9% versus 1%) [5] , with higher morbidity and more need of intensive care unit [6] . Furthermore, emergency surgery is also a risk factor with a seven times higher mortality rate in patients with cirrhosis (3.8% vs. 0.5%) [6] . Control of ascites, before and after surgical repair of the hernia, is essential to prevent wound dehiscence due to ascites. A peritoneal drain is often left in place for a few days for that purpose. Surgical portosystemic shunt or a peritonealjugular shunt (LeVeen valve) [7] were proposed to control ascites, but these techniques are currently no longer in use [1] . For the same purpose, TIPS is recommended before or after hernia surgery [8] , but requiring two general anesthesias, and is contraindicated in some patients with hepatic encephalopathy or with high MELD score.
Pilot series [9] [10] [11] and a randomized controlled trial [12] have shown a significant reduction in the need for paracentesis in patients with refractory ascites who underwent implantation of the alfapump system compared with the patients who were treated with conventional paracentesis [12] . The combination treatment strategy for refractory cirrhotic ascites by the alfapump system and surgical hernia repair has the theoretical advantages of reducing the hospitalization time, performing scheduled surgery with a lower theoretical mortality rate [6] , avoiding placement of a peritoneal drain, and having only one anesthesia.
In our cases, there were no operative complications, and no need for a postoperative peritoneal drain, as the pump immediately treated the ascites, avoiding high abdominal pressure, risk of ascites leaking from the wound or resulting in skin dehiscence. Patient 1 underwent surgery initially for a strangulated umbilical hernia with refractory ascites two years ago. Postoperatively, there was renal failure, hemodynamic complications that required the use of vasoactive amines in the intensive care unit, placement of a peritoneal drain for nearly two weeks, and 19 days of hospitalization. The hernia ultimately recurred later, due to persistent refractory ascites. During the second operation for the recurrent hernia, there were no postoperative medical complications and no drain; hospitalization was only for 5 days.
At 20 months follow up, 520 liters of ascite (average of 0.951 liter per day) were transported in patient 1, and 435 liters of ascite (average of 0.775 liter per day) in patient 2.
The amount of ascite transported by the alfapump were estimated at 6.6 liters a week for patient 1, and 5.4 liter a week for patient 2. We noted improved quality of life in both of our patients, with an improvement in muscle mass, no impairment of liver function, no kidney failure, brief need for paracentesis only in patient 1, definitive stop of diuretics, and no recurrence of hernia. Interestingly, no albumin infusion were required. We believe that oral nutrition was easier when ascite is controlled by a continue transport by the pump, and than nutritional status improved, Recent study report a better quality of life in patient implanted with alfapump [13] .
Alfapump malfunction occurred in 12.9% and 2.3% of the total time 20 months follow up, respectively in patients 1 and 2. Malfunction could be self limiting, due to omentum aspiration by the peritoneal catheter. However, when the omemtum is aspirated by the catheter and reaches the pump, the pump is set to crush it. Despite this algorithm, the pump was changed two times for a complete blockage in patient 1. In a less damaging way, omemtum can block only the peritoneal catheter requiring his replacement. A new designed peritoneal catheter was implantated at last exchange in patient 1, avoiding all pump malfunction after. For patient 2, no catheter or pump exchanges were necessary.
Conclusion
This combination therapy simultaneously treats refractory ascites and allows for surgical repair of the umbilical hernia in difficult cirrhotic patients. The efficacy of this treatment combination should be confirmed by a larger series of patients.
